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(54) Brightness measurement apparatus

(57) A brightness measurement apparatus which in-
cludes a placement unit on which an object to be meas-
ured is placed, a measurement unit for measuring bright-
ness or chromaticity from an upper surface of the object

placed on the placement unit, a placement unit moving
mechanism for moving the placement unit in an x-axis
direction, and a measurement unit moving mechanism
for moving the measurement unit in a γ-axis direction
orthogonal to the x-axis direction.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a liquid crystal
module brightness measurement apparatus and a bright-
ness measurement apparatus.

Description of the Related Art

[0002] Conventionally, a brightness measurement ap-
paratus for measuring the brightness, chromaticity, and
the like of a liquid crystal module has been known for the
purpose of, for example, the quality inspection and quality
control of a liquid crystal module constituting a liquid crys-
tal display.
[0003] Specifically, the brightness measurement ap-
paratus comprises, for example, a placement unit on
which a liquid crystal module is placed, and a measure-
ment unit for measuring the brightness, chromaticity, and
the like from an upper surface (display surface) of the
liquid crystal module placed on the placement unit. The
brightness measurement apparatus as described above
is designed so that, for example, the position of the meas-
urement unit is fixed and the placement unit is moved to
move the liquid crystal module placed on the placement
unit in the shorter side direction and the longer side di-
rection. Thus, the brightness, chromaticity, and the like
in the entire upper surface (display surface) of the liquid
crystal module can be measured.
[0004] Along with the recent trend in liquid crystal dis-
plays having a larger size, a problem has been caused
where a measurement apparatus for measuring prede-
termined measurement items for components constitut-
ing a liquid crystal display also requires a larger size.
[0005] Consequently, for example, a measurement
apparatus which measures a twist angle, cell gap, and
azimuth anchoring energy in the display surface of liquid
crystal cells constituting a liquid crystal display, and does
not require a larger size even when the liquid crystal cells
have a larger size is disclosed (for example, see Patent
Document 1).
Patent Document 1:Japanese Patent Laid-open Publica-
tion No. 2000-241292
[0006] Of course, the brightness measurement appa-
ratus described above needs to increase in size as the
liquid crystal displays become larger in sizes. In particu-
lar, in order to measure the entire upper surface (display
surface) of the liquid crystal module placed on the place-
ment unit, the brightness measurement apparatus needs
to move the liquid crystal module in shorter side direction
and longer side direction. Therefore, there is a problem
where as the area of liquid crystal module increases, the
setting area for the brightness measurement apparatus
increases. To solve this problem, a method has been
considered in which the placement unit is fixed while the

measurement unit is moved in the shorter side direction
and the longer side direction of the liquid crystal module
placed on the placement unit. However, in order to realize
the above-described measurement unit that can be
moved in two directions of the shorter side direction and
longer side direction of the liquid crystal module, for ex-
ample, a part supporting the measurement unit must be
stronger, which causes a problem of an increased cost
in the brightness measurement apparatus.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to provide
a liquid crystal module brightness measurement appa-
ratus and a brightness measurement apparatus which
can alleviate increase in the setting area and the cost
which tend to increase as the size of the display appa-
ratus such as a liquid crystal display and the like become
larger.
[0008] In order to solve the above problem, in accord-
ance with a first aspect of the present invention, a liquid
crystal module brightness measurement apparatus com-
prises a first placement unit and a second placement unit
on which a liquid crystal module is placed, and a meas-
urement unit for measuring brightness and chromaticity
from an upper surface of the liquid crystal module placed
on the first placement unit or the second placement unit,
a placement unit moving mechanism for moving the first
placement unit in an x-axis direction,
a placement unit rotating mechanism for rotating the sec-
ond placement unit about a predetermined axis, and
a measurement unit moving mechanism for moving the
measurement unit in a y-axis direction orthogonal to the
x-axis direction,
wherein
the x-axis direction is in same direction as a shorter side
direction of the liquid crystal module placed on the first
placement unit,
the y-axis direction is in same direction as a longer side
direction of the liquid crystal module placed on the first
placement unit, and
the predetermined axis is an axis extending along a
placement surface of the second placement unit.
[0009] According to the first aspect of the present in-
vention, the liquid crystal module brightness measure-
ment apparatus comprises the first placement unit and
second placement unit on which a liquid crystal module
is placed, and a measurement unit for measuring the
brightness and chromaticity from an upper surface of the
liquid crystal module placed on the first placement unit
or the second placement unit. The placement unit moving
mechanism can move the first placement unit in the x-
axis direction. The measurement unit moving mecha-
nism can move the measurement unit in the y-axis direc-
tion orthogonal to the x-axis direction. Here, the x-axis
direction is in the same direction as the shorter side di-
rection of the liquid crystal module placed on the first
placement unit. The y-axis direction is in the same direc-
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tion as the longer side direction of the liquid crystal mod-
ule placed on the first placement unit.
[0010] Specifically, by moving the liquid crystal module
placed on the first placement unit only in one direction
(the shorter side direction of the liquid crystal module)
and by moving the measurement unit only in one direction
(the longer side direction of the liquid crystal module),
the brightness and chromaticity of the entire upper sur-
face of the liquid crystal module placed on the first place-
ment unit can be measured. Therefore, both the liquid
crystal module and the measurement unit are moved only
in one direction. Thus, increase in the setting area and
the cost associated with increase in size of a display ap-
paratus such as a liquid crystal display and the like can
be alleviated. Further, since the liquid crystal module
placed on the first placement unit is moved along the
shorter side direction of the liquid crystal module, when
compared with a case where the liquid crystal module
placed on the first placement unit is moved along the
longer side direction of the liquid crystal module, the liquid
crystal module can have a smaller moving range. Thus,
increase in the setting area associated with increase in
size of a display apparatus such as a liquid crystal display
can be alleviated more.
[0011] Furthermore, the placement unit rotating mech-
anism can rotate the second placement unit about a pre-
determined axis. Thus, the brightness and chromaticity
of the liquid crystal module can be measured not only in
a direction orthogonal to the upper surface of the liquid
crystal module placed on the second placement unit, but
also in a direction oblique to the upper surface of the
liquid crystal module. This can provide various measure-
ments. Furthermore, the liquid crystal module placed on
the second placement unit rotated only about the prede-
termined axis along the placement surface of the second
placement unit. Thus, increase in the setting area of the
brightness measurement apparatus can be alleviated
even the second placement unit is provided.
[0012] In accordance with the second aspect of the
present invention, a brightness measurement apparatus,
comprising:

a placement unit on which an object to be measured
is placed,
a measurement unit for measuring brightness or
chromaticity from an upper surface of the object
placed on the placement unit,
a placement unit moving mechanism for moving the
placement unit in an x-axis direction, and
a measurement unit moving mechanism for moving
the measurement unit in a y-axis direction orthogonal
to the x-axis direction.

[0013] According to the second aspect of the present
invention, while a component constituting a display ap-
paratus is an object to be measured, the brightness
measurement apparatus comprises the placement unit
on which the object to be measured is placed, and the

measurement unit for measuring the brightness or chro-
maticity from the upper surface of the object to be meas-
ured placed on the placement unit. The placement unit
moving mechanism can move the placement unit in the
x-axis direction along the placement surface of the place-
ment unit. The measurement unit moving mechanism
can move the measurement unit in the y-axis direction
which is orthogonal to the x-axis direction and extends
along the placement surface of the placement unit.
[0014] Specifically, by moving the object placed on the
placement unit only in one direction (x-axis direction) and
by moving the measurement unit only in one direction (y-
axis direction), the brightness or chromaticity of the entire
upper surface of the object to be measured placed on
the placement unit can be measured. Therefore, the ob-
ject to be measured as well as the measurement unit is
moved only in one direction. Thus, increase in the setting
area and the cost associated with increase in size of a
display apparatus can be alleviated.
[0015] In addition, both the x-axis direction and y-axis
direction are preferably parallel to a placement surface,
when the placement unit has the placement surface to
place the object to be measured. Further or alternatively,
both the x-axis direction and y-axis direction are prefer-
ably parallel to a surface to be measured of the object
placed on the placement unit. This is also applicable to
the first aspect of the present invention.
[0016] Preferably, the x-axis direction is in same direc-
tion as a shorter side direction of the object placed on
the placement unit, and the y-axis direction is in same
direction as a longer side direction of the object placed
on the placement unit.
[0017] In the present invention, the same effect is ob-
tained. Furhter, the x-axis direction is in the same direc-
tion as the shorter side direction of the object to be meas-
ured placed on the placement unit. The y-axis direction
is in the same direction as the longer side direction of the
object to be measured placed on the placement unit. Spe-
cifically, the object to be measured placed on the place-
ment unit is moved along the shorter side direction of the
object. Therefore, when compared with a case where the
object to be measured placed on the placement unit is
moved along the longer side direction of the object, the
object to be measured can have a smaller moving range.
Thus, increase in the setting area associated with in-
crease in size of a display apparatus can be alleviated
more.
[0018] In addition, the placement unit preferably has
position adjustment unit such as a position adjustment
structure or position adjustment mark by which the object
can be placed in a predetermined direction with respect
to the placement surface. This is also applicable to the
first aspect of the present invention.
[0019] Preferably, a placement unit rotating mecha-
nism for rotating the placement unit about a predeter-
mined axis, and
the predetermined axis is an axis extending along a
placement surface of the placement unit.
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[0020] In the present invention, the same effect is ob-
tained. Further, the placement unit rotating mechanism
can rotate the placement unit about the predetermined
axis. Thus, the brightness or chromaticity of the object
to be measured can be measured not only in a direction
orthogonal to the upper surface of the object placed on
the placement unit, but also in a direction oblique to the
upper surface of the object, thus providing various meas-
urements. Furthermore, the object to be measured
placed on the placement unit is rotated only about the
predetermined axis along the placement surface of the
placement unit. Thus, increase in the setting area of the
brightness measurement apparatus can be alleviated
even when the apparatus includes the second placement
unit.
[0021] The above configuration is based on an as-
sumption that both the x-axis direction and y-axis direc-
tion extend along the placement surface when the place-
ment unit is set to fit to a fixed reference angle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The present invention will become fully under-
stood from the detailed description given hereinafter and
the accompanying drawings given by way of illustration
only, and thus are not intended as a definition of the limits
of the present invention, whrerin:

FIG. 1 is a block diagram illustrating a functional
structure of a brightness measurement apparatus
(liquid crystal module brightness measurement ap-
paratus) according to the present invention.
FIG. 2 is a plan view illustrating a liquid crystal mod-
ule placed on the first placement unit of the bright-
ness measurement apparatus (liquid crystal module
brightness measurement apparatus) according to
the present invention.
FIG. 3 is a side view (right side view) illustrating a
liquid crystal module placed on the first placement
unit of the brightness measurement apparatus (liquid
crystal module brightness measurement apparatus)
according to the present invention.
FIG. 4 is a front view illustrating the liquid crystal
module placed on the first placement unit of the
brightness measurement apparatus (liquid crystal
module brightness measurement apparatus) ac-
cording to the present invention.
FIG. 5 is a side view (right side view) illustrating the
liquid crystal module placed on the second place-
ment unit of the brightness measurement apparatus
(liquid crystal module brightness measurement ap-
paratus) according to the present invention.
FIG. 6 is a front view illustrating the liquid crystal
module placed on the second placement unit of the
brightness measurement apparatus (liquid crystal
module brightness measurement apparatus) ac-
cording to the present invention.

PREFERRED EMBODIMENT OF THE INVENTION

[0023] Hereinafter, a description is given of an embod-
iment of the liquid crystal module brightness measure-
ment apparatus (hereinafter referred to as a brightness
measurement apparatus) according to the present inven-
tion in detail with reference to drawings. The scope of
the invention is not limited to the illustrated examples.
[0024] As shown in FIG. 1, for example, a brightness
measurement apparatus 100 comprises a measurement
body 1 for measuring the brightness and chromaticity of
a liquid crystal module M as an object to be measured,
and a control processing unit 6 that controls the meas-
urement body 1 and processes data obtained by the
measurement body 1. The measurement body 1 is elec-
trically connected with the control processing unit 6.

<Configuration of measurement body>

[0025] First, as shown in FIG. 2, for example, the short-
er side direction of the upper surface of the measurement
body 1 is assumed as an x-axis direction, and the longer
side direction of the upper surface of the measurement
body 1 is assumed as a y-axis direction. The x-axis di-
rection and y-axis direction are orthogonal to each other.
As shown in FIGS. 3 to 6, for example, a direction or-
thogonal to the x-axis direction and y-axis direction is
assumed as a z-axis direction.
[0026] As shown in FIGS. 1 to 6, for example, the
measurement body 1 comprises a frame 10, a first place-
ment unit 11 on which a liquid crystal module M is placed,
a placement unit moving mechanism 12 for moving the
first placement unit 11 in the x-axis direction along the
placement surface 11a of the first placement unit 11, a
second placement unit 13 on which the liquid crystal mod-
ule M is placed, a placement unit rotating mechanism 14
for rotating the second placement unit 13 about a prede-
termined axis A extending along a placement surface
13a of the second placement unit 13, a measurement
unit 15 for measuring the brightness, chromaticity, and
the like of the liquid crystal module M from an upper sur-
face (display surface M1) of the liquid crystal module M
placed on the first placement unit 11 or the second place-
ment unit 13, and a measurement unit moving mecha-
nism 16 for moving the measurement unit 15 in the y-
axis direction along the placement surface 11a of the first
placement unit 11 and the placement surface 13a of the
second placement unit 13, and the like.
[0027] Here, for example, as shown in FIG. 6, the pre-
determined axis A is in the same direction as the y-axis
direction and, for example, as shown in FIG. 5, is located
at the center C of the x-axis of the measurement body 1.
[0028] The placement unit moving mechanism 12, the
measurement unit 15, and the measurement unit moving
mechanism 16 are controlled by a control unit 61 (after
mentioned) of the control processing unit 6 as shown in
FIG. 1, for example.
[0029] The second placement unit 13 and the place-
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ment unit rotating mechanism 14 are removeably provid-
ed in the measurement body 1, for example. Specifically,
for example, FIGS. 2 to 4 illustrate the measurement body
1 from which the second placement unit 13 and the place-
ment unit rotating mechanism 14 are removed. FIGS. 5
and 6 illustrate the measurement body 1 having the sec-
ond placement unit 13 and the placement unit rotating
mechanism 14 attached.
[0030] As shown in FIGS. 2 to 6, for example, the frame
10 comprises a lower stand 10a positioned at a lower
part of the measurement body 1, side frames 10b fixed
to the lower stand 10a so as to be positioned at side parts
at both ends in the y-axis direction of the measurement
body 1, and an upper frame 10c fixed to the side frames
10b so as to be positioned at an upper part of the meas-
urement body 1.
[0031] The lower stand 10a comprises, for example, a
lower stand member 10a1 as a plate-like member, and
a plurality of leg members 10a2 for supporting the lower
stand member 10a1 at the lower surface thereof.
[0032] The side frame 10b comprises, for example,
side frame members 10b1 and 10b2 disposed along the
z-axis direction, a side frame member 10b3 disposed
along the x-axis direction, and the like. The side frame
10b has a substantially H-like shape.
[0033] The upper frame 10c comprises, for example,
upper frame members 10c1 and 10c2 disposed along
the x-axis direction, upper frame members 10c3 and
10c4 disposed along the y-axis direction, and the like.
The upper frame 10c has a substantially hollow square
shape.
[0034] As shown in FIGS. 2 to 6, for example, the first
placement unit 11 is a plate-like member and the place-
ment surface 11a has a substantially rectangular shape.
[0035] The shorter side direction of the placement sur-
face 11a of the first placement unit 11 is, for example, in
the same direction as the x-axis direction of the meas-
urement body 1. The longer side direction of the place-
ment surface 11a of the first placement unit 11 is, for
example, in the same direction as the y-axis direction of
the measurement body 1.
[0036] As shown in FIGS. 2 to 4, for example, the liquid
crystal module M is placed on the first placement unit 11.
Specifically, for example, the liquid crystal module M is
placed on the first placement unit 11 so that the display
surface M1 thereof faces upward in the z-axis direction
and the shorter side direction of the liquid crystal module
M is in the same direction as the shorter side direction
(x-axis direction) of the placement surface 11a of the first
placement unit 11, and so that the longer side direction
of the liquid crystal module M is in the same direction as
the longer side direction (y-axis direction) of the place-
ment surface 11a of the first placement unit 11.
[0037] The placement unit moving mechanism 12
makes the first placement unit 11 move back and forth
in the shorter side direction (x-axis direction), for exam-
ple.
[0038] As shown in FIGS. 2 to 6, for example, the

placement unit moving mechanism 12 supports the first
placement unit 11 and move the first placement unit 11
back and forth in the x-axis direction by a motor (omitted
from the drawings) driven in accordance with a control
signal from the control unit 61 of the control processing
unit 6 (after mentioned).
[0039] Specifically, the placement unit moving mech-
anism 12 comprises, for example, a rail 12a and a place-
ment unit moving unit 12b, and the like.
[0040] The rail 12a, for example, is fixed to the near
the center of the y-axis of the measurement body 1 on
the lower stand member 10al of the lower stand 10a so
that the lower surface extends along the x-axis direction.
[0041] The placement unit moving unit 12b, for exam-
ple, fixes and supports the first placement unit 11, and
is supported by the rail 12a so that the placement unit
moving unit 12b can reciprocate along the rail 12a in the
x-axis direction.
[0042] As long as the placement unit moving mecha-
nism 12 can allow the first placement unit 11 to move
back and forth in the x-axis direction, the placement unit
moving mechanism 12 may be in any structure, and any
method may be used for moving the first placement unit
11 by the placement unit moving mechanism 12.
[0043] As shown in FIGS. 5 and 6, for example, the
second placement unit 13 is a plate-like member and the
placement surface 13a has a substantially rectangular
shape.
[0044] When the placement surface 13a of the second
placement unit 13 is horizontal, the shorter side direction
of the placement surface 13a of the second placement
surface 13 is, for example, in the same direction as the
x-axis direction of the measurement body 1. The longer
side direction of the placement surface 13a of the second
placement unit 13 is, for example, in the same direction
as the y-axis direction of the measurement body 1.
[0045] The liquid crystal module M is placed on the
second placement unit 13, for example. The placed liquid
crystal module M is removeably fixed to the second place-
ment unit 13. Specifically, when the placement surface
13a of the second placement unit 13 is horizontal, the
liquid crystal module M is placed on the second place-
ment unit 13 so that the display surface M1 of the liquid
crystal module M surfaces upward in the z-axis direction,
for example.
[0046] The shorter side direction and the longer side
direction of the liquid crystal module M placed on the
second placement unit 13 may be arbitrary. Specifically,
in FIGS. 5 and 6, for example, the liquid crystal module
M shown in a solid line is placed so that the shorter side
direction is in the same direction as the x-axis direction,
and the liquid crystal module M shown in a chain double-
dashed line is placed so that the longer side direction is
in the same direction as the x-axis direction.
[0047] The second placement unit 13, for example, is
rotated about the predetermined axis A by the placement
unit rotating mechanism 14.
[0048] As shown in FIGS. 5 and 6, for example, the
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placement unit rotating mechanism 14 supports the sec-
ond placement unit 13 and causes the second placement
unit 13 to rotate about the predetermined axis A.
[0049] Specifically, the placement unit rotating mech-
anism 14 comprises, for example, support units 14a, ro-
tation units 14b, and pins 14c, and the like.
[0050] The support unit 14a, for example, is detachably
fixed to the side frame member 10b3. The support unit
14a, for example, has a support tool 14a1 functioning as
a shaft for rotatably supporting the rotation unit 14b and
a reference hole 14a2 disposed at a predetermined po-
sition.
[0051] The rotation unit 14b, for example, fixes the sec-
ond placement unit 13 at each end in the longer side
direction (y-axis direction) of the second placement unit
13. The rotation unit 14b is also supported by the sup-
porting part 14a1 in the support unit 14a so that the ro-
tation unit 14b can be rotated about the predetermined
axis A with the second placement unit 13 attached. The
rotation unit 14b, for example, has a penetration hole
14b1 through which the supporting part 14a1 in the sup-
port unit 14a penetrates along the predetermined axis A,
and a plurality of positioning holes 14b2 formed on a cir-
cumference around the center of the predetermined axis
A (penetration hole 14b1).
[0052] Each pin 14c is simultaneously inserted, for ex-
ample, into any one of the reference holes 14a2 provided
in the support units 14a and a plurality of positioning holes
14b2 provided in the rotation unit 14b which are posi-
tioned so as to be at the same positions as those of the
reference holes 14a2 by the rotation of the rotation unit
14b.
[0053] Specifically, the rotation unit 14b is rotated
about the predetermined axis A to the desired position
with the second placement unit 13 attached, and is fixed
by the pins 14c in order to maintain this status.
[0054] The measurement unit 15, for example, is a
spectroscopic colorimeter (color brightness photometer)
or the like that measures the brightness and chromaticity
from an upper surface (display surface M1) of the liquid
crystal module M placed on the first placement unit 11
or the second placement unit 13.
[0055] As shown in FIGS. 2 to 6, for example, the
measurement unit moving mechanism 16 supports the
measurement unit 15 and causes the measurement unit
15 to move back and forth in the y-axis direction by a
motor (omitted from the drawings) driven in accordance
with a control signal from a control unit 61 (after men-
tioned) of the control processing unit 6.
[0056] Specifically, the measurement unit moving
mechanism 16 comprises, for example, a rail 16a, a
measurement unit moving unit 16b, a measurement unit
holder 16c, and the like.
[0057] Both ends of the rails 16a are, for example, fixed
to the upper frame members 10c1 and 10c2 of the upper
frame 10c so that the rail 16a extends along the y-axis
direction.
[0058] The measurement unit moving 16b, for exam-

ple, has a shaft 16b1 in which the measurement unit hold-
er 16c supporting the measurement unit 15 is attached
at the lower end thereof, fixes and supports the meas-
urement unit 15 through the shaft 16b1 and the meas-
urement unit holder 16c, and is supported by the rail 16a
so as to move back and forth along the rail 16a in the y-
axis direction.
[0059] The measurement unit holder 16c, for example,
supports the measurement unit 15 and is fixed to the
shaft 16b1 in the measurement unit moving unit 16b.
[0060] The measurement moving mechanism 16 sup-
ports the measurement unit 15, so that a measurement
opening 15a of the measurement unit 15 faces downward
in the z-axis direction and the center of the measurement
opening 15a of the measurement unit 15 is at a center
C of the x-axis of the measurement body 1.
[0061] The measurement unit holder 16c is vertically
adjustable with respect to the shaft 16b1 in the measure-
ment unit moving unit 16b. The shaft 16bl is exchange-
able with the one having a shorter or longer length. By
changing the length of the shaft 16b1, the measurement
unit 15 can be adjustable into a preferable position. Spe-
cifically, when the brightness and chromaticity of the liq-
uid crystal module M placed on the first placement unit
11 is measured, the shaft 16b1 has a longer length as
shown in FIGS. 3 and 4, for example. When the bright-
ness and chromaticity of the liquid crystal module M
placed on the second placement unit 13 is measured,
the shaft 16b1 has a shorter length as shown in FIGS. 5
and 6, for example.
[0062] The measurement unit moving mechanism 16
may have any structure and any method for moving the
measurement unit 15 by the measurement unit moving
mechanism 16, if the measurement unit moving mecha-
nism 16 can move the measurement unit 15 back and
forth in the y-axis direction.
[0063] A movable range of the first placement unit 11
caused by the placement unit moving mechanism 12 may
be arbitrary, as long as the measurement unit 15 can
measure the brightness and chromaticity of the range
covering, for example, at least from one end of the shorter
side direction to the other end of the shorter side direction
of the liquid crystal module M placed on the first place-
ment unit 11.
[0064] The second placement unit 13, for example,
may be rotated in any angle by the placement unit rotating
mechanism 14.
[0065] A movable range of the measurement unit 15
caused by the measurement unit moving mechanism 16
may be arbitrary, as long as, for example, the measure-
ment unit 15 can measure the brightness and chroma-
ticity of at least a range from one end in the longer side
direction to the other end in the longer side direction of
the liquid crystal module M placed on the first placement
unit 11, or the measurement unit 15 canmeasure the
brightness and chromaticity of at least a range from one
end in the longer side direction to the other end in the
longer side direction of the liquid crystal module M placed
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on the second placement unit 13 so that the longer side
direction is in the x-axis direction.
[0066] When the brightness and chromaticity of the
display surface M1 is desired to be measured in a direc-
tion orthogonal to the upper surface (display surface M1)
of the liquid crystal module M, the liquid crystal module
M is placed on the first placement unit 11. In this case,
the second placement unit 13 and the placement unit
rotating mechanism 14 are detached from the measure-
ment body 1.
[0067] On the other hand, when the brightness and
chromaticity of the display surface M1 is desired to be
measured in a direction oblique to the upper surface (dis-
play surface M1) of the liquid crystal module M, the liquid
crystal module M is placed on the second placement unit
13.

<Configuration of control processing unit>

[0068] As shown in FIG. 1, for example, the control
processing unit 6 comprises the control unit 61, an input
unit 62, display unit 63, and the like.
[0069] As shown in FIG. 1, for example, the control
unit 61 controls the placement unit moving mechanism
12, the measurement unit 15, and the measurement unit
moving mechanism 16 of the measurement body 1, and
processes data obtained by the measurement unit 15.
[0070] Specifically, the control unit 61 comprises, for
example, a central processing unit (CPU) 611, random
access memory (RAM) 612, memory unit 613, and the
like.
[0071] The CPU 611 performs various types of control
operations based on various types of processing pro-
grams for the control processing unit 6 of the brightness
measurement apparatus 100 stored in the memory unit
613.
[0072] The RAM 612 includes a program storage re-
gion for expanding a processing program executed by
the CPU 611 and a data storage surface for storing in-
putted data and a processing result arise when executing
the processing program.
[0073] The memory unit 613 stores a system program
that can be executed by the control processing unit 6 of
the brightness measurement apparatus 100, various
types of processing programs that can be executed by
the system program, data used for executing these var-
ious types of processing programs, data for a processing
result of a calculation processing by the CPU 611, and
the like. The program is stored in the memory unit 613
in the form of computer-readable program codes.
[0074] Specifically, as shown in FIG. 1, for example,
the memory unit 613 stores brightness measurement
programs 6131, or the like.
[0075] The brightness measurement program 6131,
for example, makes the CPU 611 have a function to move
the first placement unit 11 in the x-axis direction by the
placement unit moving mechanism 12, a function to move
the measurement unit 15 in the y-axis direction by the

measurement unit moving mechanism 16, a function to
make the measurement unit 15 measure the brightness,
chromaticity, and the like of the liquid crystal module M
placed on the first placement unit 11 or the second place-
ment unit 13, and the like.
[0076] Specifically, for example, when the CPU 611 is
instructed to measure the brightness, chromaticity, and
the like of the liquid crystal module M placed on the first
placement unit 11 by an operation by a user of the input
unit 62, the CPU 611 moves the first placement unit 11
in the x-axis direction by the placement unit moving
mechanism 12, and moves the measurement unit 15 in
the y-axis direction by the measurement unit moving
mechanism 16, so that the brightness, chromaticity, and
the like of the liquid crystal module M placed on the first
placement unit 11 is measured by the measurement unit
15.
[0077] In this case, the operation is controlled by ap-
propriately combining the movement in the x-axis direc-
tion and the movement in the y-axis direction so that en-
tire region specified by the range to be inspected in the
x-axis direction and in the y-axis direction previously in-
putted through the input unit 62 is covered.
[0078] On the other hand, for example, when the CPU
61 is instructed to measure the brightness, chromaticity,
or the like of the liquid crystal module M placed on the
second placement unit 13 by an operation of the input
unit 62 by a user, the CPU 61 moves the measurement
unit 15 in the y-axis direction by the measurement unit
moving mechanism 16, so that the measurement unit 15
can measure the brightness, chromaticity, and the like
of the liquid crystal module M placed on the second place-
ment unit 13.
[0079] The input unit 62 comprises, for example, a cur-
sor key, alphabetic/numeric keys, various function keys
and the like, and outputs a pushing signal caused by an
operation of key(s) by an operator to the control unit 61.
The input unit 62 also may comprise a pointing device
such as a mouse, touch panel, or other input apparatus-
es, as required.
[0080] The display unit 63 comprises, for example, a
liquid crystal display (LCD) panel and the like, and per-
forms a predetermined process based on a display signal
inputted from the control unit 61.
[0081] The brightness measurement apparatus 100 of
the present invention as described above comprises the
first placement unit 11 and the second placement unit 13
on which the liquid crystal module M is placed, and the
measurement unit 15 for measuring the brightness, chro-
maticity, and the like from the upper surface (display sur-
face M1) of the liquid crystal module M placed on the first
placement unit 11 or the second placement unit 13. The
placement unit moving mechanism 12 can move the first
placement unit 11 in the x-axis direction along the place-
ment surface 11a of the first placement unit 11 (shorter
side direction of upper surface of measurement body 1,
shorter side direction of placement surface 11a) . The
measurement unit moving mechanism 16 can move the
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measurement unit 15 in the y-axis direction along the
placement surface 11a of the first placement unit 11 that
is orthogonal to the x-axis direction (longer side direction
of upper surface of measurement body 1, longer side
direction of placement surface 11a). The liquid crystal
module M is placed on the first placement unit 11 so that
the shorter side direction of the liquid crystal module M
is in the x-axis direction and the longer side direction of
the liquid crystal module M is in the y-axis direction.
[0082] Specifically, the brightness, chromaticity, and
the like of the entire upper surface of the liquid crystal
module M (display surface M1) placed on the first place-
ment unit 11 can be measured only by moving the liquid
crystal module M placed on the first placement unit 11 in
one direction (shorter side direction of liquid crystal mod-
ule M) and by moving the measurement unit 15 in one
direction (longer side direction of liquid crystal module
M). Therefore, the liquid crystal module M as well as the
measurement unit 15 is moved only in one direction.
Thus, it is possible to alleviate increase in the setting area
and the cost associated with the increase in size of a
display apparatus such as a liquid crystal display. Fur-
thermore, the liquid crystal module M placed on the first
placement unit 11 is moved along the shorter side direc-
tion of the liquid crystal module M. Therefore, when com-
pared with a case where moving along the longer side
direction of the liquid crystal module M, a moving range
of the liquid crystal module M can be reduced. Thus, the
increase of the setting area associated with increase in
size of a display apparatus such as a liquid crystal display
can be alleviated.
[0083] Furthermore, the placement unit rotating mech-
anism 14 can rotate the second placement unit 13 about
the predetermined axis A. Thus, the brightness, chroma-
ticity, and the like of the liquid crystal module M can be
measured not only in a direction orthogonal to the upper
surface (display surface M1) of the liquid crystal module
M placed on the second placement unit 13, but also in a
direction oblique to the upper surface of the liquid crystal
module M. This can provide various measurements. Fur-
thermore, the liquid crystal module M placed on the sec-
ond placement unit 13 only rotate about the predeter-
mined axis A in the y-axis direction along the placement
surface 13a of the second placement unit 13. Thus, in-
crease in the setting area of the brightness measurement
apparatus 1 can be alleviated even when including the
placement surface 13a of the second placement unit 13.
[0084] The present invention is not limited to the
above-described embodiments, and can be modified as
needed without departing from the scope of the invention.
[0085] Although, in the above description, the liquid
crystal module M has been described as an object to be
measured, the other object can also be measured as long
as an object is a component that constitutes a display
apparatus such as a liquid crystal display, plasma dis-
play, or the like, and for which the brightness, chroma-
ticity, and the like must be measured for a quality inspec-
tion or quality control purpose. Accordingly, the object

such as a backlight constituting a liquid crystal display,
a plasma module constituting a plasma display, or the
like can also be measured.
[0086] In the above Embodiment, the liquid crystal
module M is placed on the first placement unit 11 so that
the display surface M1 of the liquid crystal module M
faces upward in the z-axis direction, the shorter side di-
rection of the liquid crystal module M is in the shorter side
direction of the placement surface 11a of the first place-
ment unit 11, and the longer side direction of the liquid
crystal module M is in the longer side direction of the
placement surface 11a of the first placement unit 11.
However, the liquid crystal module M may be placed in
any manner as long as at least the display surface M1
of the liquid crystal module M faces upward in the z-axis
direction.
[0087] Although in the Embodiment, the first place-
ment unit 11 is moved in the x-axis direction automatically
(specifically, by the placement unit moving mechanism
12 controlled by the CPU 611 executing the brightness
measurement program 6131). However, the first place-
ment unit 11 may be manually moved in the x-axis direc-
tion, for example.
[0088] Similarly, the measurement unit 15 may be
manually moved in the y-axis direction, for example.
[0089] Further, in the Embodiment the second place-
ment unit 13 is manually rotated about the predetermined
axis A, the second placement unit 13 may be automati-
cally rotated about the predetermined axis A, for exam-
ple.
[0090] The entire disclosure of Japanese Patent Ap-
plication No. Tokugan 2005-342366 filed on November
28, 2005 including specification, claims, drawings and
summary are incorporated herein by reference in its en-
tirety.

Claims

1. A liquid crystal module brightness measurement ap-
paratus, comprising:

a first placement unit and a second placement
unit on which a liquid crystal module is placed,
a measurement unit for measuring brightness
and chromaticity from an upper surface of the
liquid crystal module placed on the first place-
ment unit or the second placement unit,
a placement unit moving mechanism for moving
the first placement unit in an x-axis direction,
a placement unit rotating mechanism for rotating
the second placement unit about a predeter-
mined axis, and
a measurement unit moving mechanism for
moving the measurement unit in a y-axis direc-
tion orthogonal to the x-axis direction,
wherein
the x-axis direction is in same direction as a
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shorter side direction of the liquid crystal module
placed on the first placement unit,
the y-axis direction is in same direction as a long-
er side direction of the liquid crystal module
placed on the first placement unit, and
the predetermined axis is an axis extending
along a placement surface of the second place-
ment unit.

2. A brightness measurement apparatus, comprising:

a placement unit on which an object to be meas-
ured is placed,
a measurement unit for measuring brightness
or chromaticity from an upper surface of the ob-
ject placed on the placement unit,
a placement unit moving mechanism for moving
the placement unit in an x-axis direction, and
a measurement unit moving mechanism for
moving the measurement unit in a y-axis direc-
tion orthogonal to the x-axis direction.

3. The brightness measurement apparatus as claimed
in claim 2, wherein:

the x-axis direction is in same direction as a
shorter side direction of the object placed on the
placement unit, and
the y-axis direction is in same direction as a long-
er side direction of the object placed on the
placement unit.

4. The brightness measurement apparatus as claimed
in claim 2, comprising:

a placement unit rotating mechanism for rotating
the placement unit about a predetermined axis,
wherein
the predetermined axis is an axis extending
along a placement surface of the placement unit.

5. The brightness measurement apparatus as claimed
in claim 3, comprising:

a placement unit rotating mechanism for rotating
the placement unit about a predetermined axis,
wherein
the predetermined axis is an axis extending
along a placement surface of the placement unit.
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